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CHAPTER I . 
IITRODUCTION 
Within the past several years weight training haa 
become widely accepted aa one of the best method.a of exer­
cise for the developaent of atrength. It 11 through the 
proper use of exercise that th1a development. takes place. 
According to K1nt1ach, "Every phyaiologiat agree• that 1n 
order to develop additional atrength, the exercise must be 
conducted against increased rea1at,ance. As the amount or 
weisht resistance that can be overcome increases, so doea 
the strength. Mere repetitions ot the exercise will in­
crease endurance but not strengt�. ttl 
-< . 
l 
In reference to the uae ot increased rea1atance 1n 
exercise, Fluke atatea, "In ath1et1ca, thia meana that once 
the individual• can do a certain nwaber or exerciaea, he 
will not. increase hie etrength by merely continuing the ex­
ercise. But it he 111 add auft1e1ent reaiatance ao that the 
muscle will be worked to near maximum, atrength will increase 
and will continue to increase aa long as progressive resist­
ance 11 used. Hence, the greater the resistance that 1a 
added the ■ore the strength that will be ga1ned. •2 
.. 
1Irv1ng L. E:1nt1aeh, •weight Training tor Weight Men 11, 
Scholaatic Coach, TOl. 24, 7-9, Bew York, February, 1955. 
2Donald v. Fluke, NTrain1� with Weights", Bcholaat1c 
Coach, TOl. 'r7, 22-24, )Jew York;' October, 1957. · 
2 
One important character1at1c· ot weight training is 
that this form ot exerciae 1• especially designed to provide 
1ncreaaed resistance, and thus develop strength. 
There remains, however, the problem of whether there 
might be a beat method ot weight training ao far aa the de­
velopment of strength 1a concerned. 
Murray haa pointed out that there is no unanimous 
agreement on the number ot executions which should be used 
when training for strength or power. Some have said, "Hard 
to lift ■ore than tive times," others "Hard to 11ft ten 
times. "3 
Need tor the Stud1 
There seemed to be a def1n1 te need to etudy the rela­
tive value• of certain types ot weight training programs. 
Such knowledge would be uaetul to coaches ot, and the parti­
cipants in phyaical act�vitiea in which strength and power are 
involved. Information trom such a study could also be·usetul 
tor physical rehabilitation and reconditioning purposes. 
Statement ot the Problem 
The purpoae ot thia atudy waa to determine the ettect 
,.;. 
ot two program■ or weight training on the explosive torce ot 
3Jamea A. Murra7 and Peter v. EarpoT1ch, Weight Train­
a Jdl Athletic■ , P• 38, Prent1ee:Ha11, Incorporated: Engle-
wood Clitta, New Jeraey, 1956. ·' .. 
a group ot treahman male students. 
SJlb:problem,1 
1. To teat the Jump and reach, the standing broad 
Jump, the standing high jump and the medicine ball put of 
,, 
3 
the subJecta in four weight training classes at the beginning, 
"middl.e" and end ot an eight week training period. 
2. To measure the girth ot the right biceps and 
girth ot the right calt ot these same subjects at the be• 
ginning, "middleN and end ot the eight week training period. 
3. To measure the achievement score 1n strength and 
endurance of these aubJects at the times mentioned above. 
4. To adlliniater the Jump and reach teat to members 
o:r the treahman basketball team a-t South Dakota State College. 
5. To determine the etrect or eight weeks or basket­
ball practice on Jum�1ng ability. 
Dellm1 tat1ona 
1. 'l'hia experiment waa 11m1ted to 69 rreahmen at 
South Dakota State College and did not include all age groups. 
2. Thia experiment waa 11a1 ted to the e:r:rect of two 
prograaa or weight training. 
,. 
training. 
Thia experiment waa 11m.ted to eight week• or 
Inability to control the activity ot the groupa 
ou�e1de or the auperviaed tra1n1�·waa also a limitation • 
. ' .. 
,1 
4 
Definition or Terms 
l. weight tr�ining - a routine of exercises performed 
with barbells and dumbbells. 
2. explosive force (power) - the quality which enables 
an individual to project his body or an object through apace. 
3. resistance - an opposing force against which mus­
cles work. 
4. execution - one cycle of an exercise performed 
through its full range or motion. 
5. repetitions - more than one execution. 
6. range or motion - the prescribed body movement ne­
cessary for the performance of an exercise. 
L 
7. 5 to 8 execution program - executing 5 to 8 repeti-
tions with the maximum weight that can be lifted through that 
range of motion. 
8. 10 to 13 execution program - executing 10 to 13 
repetitions with the max�mum weight that can be lifted through 
that range or motion. 
9. set - the proper number of executions used in the 
performance of an exercise. 
10. initial testing dates - the initial (beginning) 
testing or the weight training grottpa took place on January 
8th a.nd January 13th, which were the first two class periods 
of the winter quarter. The initial testing of the basketball 
,, 
group occurred November 11th, three days after the .beginning 
ot basketball practice. 
11. "middle" testing dates - tor the weight training 
groups, the 11middle 11 testing was done on February 12th and 
February 17th, at the aid-point or the training period. 
December 16th was the •middle" teat date tor the baake�ball 
squad. 
5 
12. final testing dates - the final testing of the 
weight training groups toot place on March 19th and March 24th, 
the class periods immediately fol1ow1ng the conclua1on of the 
training per10d. The final teat �or the basketball team was 
administered on January 27th. Thia waa eleven weeks follow­
ing the initial teat. HoweTer, there waa no basketball prac-
tice trom December 18th to January 6th, due to Chriatmaa 
Yaoation. 
13. initial training date - the training period on 
which the weight train1� group began - January 15th. 
14. "middleN training date - February 10th concluded 
the tourtb week ot the . eight week: training period, and tor 
purpose■ ot testing, this date was selected as the aid-point 
or the training aeaaion. 
15. final training date - March 17th marked the finish 
,; 
of eight weeks of weight training. 
* ,, 
CHAPTER II 
REVIEW OF LITERATURE 
Weight 11:rt1ng had its beginning as far back as the 
sixth century B. c. when the Greeks stressed the lifting of 
weighted obJects as the chief means of obtaining strength 
tor the phya1cal combat ot their day. Weight 11:fting was 
introduced 1n the United States in the late 19th century. 
From that time on it was thought of mainly as a means or 
obtaining a strons, muscUlar, beauti:rul body. 
6 
It has long been a popular belief that an individual 
who litted weights developed a state ot "muscle-boundness"; 
that is, he developed so much muscle that it slowed his speed 
£. 
ot movement and caused him to lose hia co-ordination. Thia 
idea has been aubJeoted to many atudies within the last ten 
years, the results or which tend to prove that eyateJD&t1c 
weight training, as it ia called today, does not cauae a per­
aon to become "muscle-bound." 
Masley, Hauabedian, and Donaldson attempted to deter­
mine whether a period· of weight training was accompanied by 
an increase in muscular eo-ordinat1on and speed of movement. 
From the data presented, it wou14 appear that auacular co­
ordination and speed of aoTement ·are actually improved after 
a period ot weight tra1n1ng. 4 
•John v. Maae1:,, Ara Hairbedian and Donald N. Donaldson, 
"weight Training in Relation to Jl,trength Speed and Co-ordi­
nation •, Research Qsarterly, .,.01.· 2.lt-, :,08-:,15, .liHPER: Vaah-
1nston, D. c., October, 1953. 
7 
Zorbas and Karpovich, in the.ir study or the effect of 
weight training on speed or muscular contraction, used 300 
subjects who participated in their own program ot weight 
training for at least six months and compared them with a 
group of 300 subjects who were non-weight trainers. The 600 
aubJecta were teated on a specially constructed apparatus 
whereby the individuals were timed on 24 complete rotary 
movements of the arm. The results showed that the weight 
trainers were faster in rotary arm movement than the non­
weight trainers. 5 
A ■tudy of weight training and its effect on elbow 
flexion and extension was undertaken by Endres. His program 
consisted ot two weight training sroupa and a non-weight 
training group. The weight training subjects engaged in a 
standard elbow flex1on-extens1on movement while holding 
weights in their handa. The emphasis throughout this program 
waa placed on apeed of movement. The author concluded that, 
following the period ot training, the speed ot elbow tlexion­
extenaion or the wei�t trainers was improved more than that 
of the non-weight trainers. 6 
5william s. Zorbas and Peter Karpovich, "The Effect 
of Weight Training Upon the Speed•of Muscular CGntractions", 
Reaearch Quarterly. vol. 22, 145-148, AAHPER: Washington, 
D. c., May 1951. 
6Jobn Paul Endre■, lu Effect at. Weight Training� 
.a.a. llllim lAI. Speed s:t. Mµacµ1ar Movement, Unpublished Master or Science Thesis, p. 31, On1vera1'ty or W1acona1n, Madison, 
Wi scon■in, 1953. · ,�, 
The preceding studies would all tend to disprove the 
theory that weight training causes an individual to-become 
"muac1e-bound." 
8 
Many athletes have used weight training in their pre­
season conditioning program. Some examples are: Alan Ameche, 
Stan Jones, Alex Aronis, Walter Barnes and Steve Van Buren 
in footbal1;7 Bob Richards, Mal Whitfield, Parry O'Brien, 
Fortune Gordien and Bob Backus in track; 8 Bob Feller, Ralph 
Kiner, and Jackie Jensen in baaeball; 9 Frank Sedgman in 
tennia; lO and Frank Stranahan in golt_. 11 
An increase in muscular girth is usually associated 
with l ifting weights and, according to Murray and Karpovich, 
if an individual exercises two to.three times per week for � 
� 
two months, he may expect an increase in girth of the biceps 
from five-eights to one and one-�ourth inches, and up to two 
and one-halt inches with tour months of training.12 
However, in one studJ by Barney, in which he concen­
trated on the quadriceps or the 1eft 1eg, he found tha� girth 
decreased. Two weight training groups were used for the 
7Murray and Karpov1ch, 
8 D,li., p. 130. 
9.1Ja4. , pp. 126-129. 
10 �. ,  p. 147. 
lll.l?1!i• 
12 8 llu.£., p. 3 
-Sm• .2.ll·, p. 115. 
9 
experiment with a total of 91 subjects participating oyer an 
eight week period. One group employed.a 10 execution pro­
gram while the other· group used a program consisting or 5 
to 10 executions. Both groups made significant gains 1n 
strength or the left quadriceps muscle. The group employing 
the 10 execution program gained in circumference while 21 of 
the 44 subjects using 5 to 10 repetitions lost in circum­
ference. The mean loss of this group was not significant, 
however. Barney therefore suggested that there was no re­
lationship between gains in circumference and strength. 13 
The relationship of power or explosive force to 
weight training has also been under study. Capen was among 
the rew who explored this area. His subjects consisted or a 
group of weight trainers and a group or non-weight trainers. 
The non-weight trainers participated in a very strenuous 
program or running and conditioning exercises. The standing 
broad Jump, standing Sargent jump, running Sargent Jump and 
eight pound shot put were administered to both groups as a 
measure of power. The increase in the standing broad Jump 
was significantly greater ror the weight trainers than tor 
the non-weight trainers. While those who participated in 
weight training increased more in the standing and running 
Sargent Jump the differences were not significant. In the 
13vernon s. Barney, A comparison al. lat. Delorme 
Technique .2t Progreaa1ye Reaiaten�e Exercise with Arn­� Technique, Unpublished Maati� ot Science Thes1a, p. 88, 
Brigham Young University, Provo, Utah, 1956. 
10 
eight pound ahot put both groups had an increase in perfor­
mance with the weight training group again showing the larger 
gains. 14 
One of the earliest studies on weight training and 
power was by Chui in 1948. He compared a weight training 
group or 23 subjects with a non-weight training group simi­
lar in number. Chu1a 1 experimental group lifted weights two 
to three times a week over a three months period. Power was 
measured in this study by testing the standing Sargent jump, 
the standing broad jump, and the eight.pound shot put. The 
weight training group improved more in all the tests than did 
the non-weight trainers, but no level or significance was de-
termined. There were several l osaes recorded in the non-
,£ 
weight training group for the Sargent jump and alao individ­
ual losses in both groups were obtained for the standing 
broad jump.15 
In the studies by Chui and Capen no mention was made 
or equating the weight training group with the non-weight 
training group. 
With reference to power, Mccloy seemed to Justify the 
results or Chui and Capen by showing that power is related to 
1�dward K. Capen, "The Effect of Systematic Weight 
Training on Power, Strength and Endurance", Research Quarter-
1.I, vol. 21, 83-92, AAHPER, Washiagton, D. c., May, 1950. 
15uvard Chui, "The Ef�ect ot Systematic Weight Train­
ing on Athletic Power", Retearch Quarterly, vol. 21, 188-194, 
AAHPm, Washington, D. c., 0ctob , 1950. 
11 
the strength obtained trom lifting weights. He took an 
elementary phyaica formula, P = FV and pointed out that by 
increasing the F (force or strength) thrOUgh training with 
weights, P (power) would also incre�ae. 16 
Other studies relating to power have been made in an 
attempt to determine the effect ot weight training for a 
specific sport. Inudtson, uains 15 members or a high school 
girls' basketba11 team as his aubJects, observed veight train­
ing in relation to Jump ball and rebounding situations. The 
girls participated in a weight training program for six weeks 
prior to the beginning of basketball season. The chalk jump 
was used as a measure or power in this study. The range of 
scores for the chalk jump from the initial to the final test­
ing vaa -0.75 inches to 2.50 inches with a mean gain or 0.77 
inches. No level of sign1:t1cance was cited. 17 
Employing fifteen member• ot the rreahmen basketball 
squad at the State University or Iowa as his subjects, 
Roberta also observed the effect or weight training on .Jump 
ball and rebounding situations in basketball. Nine of the 15 
members participated in a weight training program for six weeks 
16Char1•• H. Mccloy, "weight Training", Baekatcheyan 
Recreation. p. 2, Government ·Adm1m.atrat1on :8uilding, Regina, 
Canada, Fall, 1956. 
17Paul o. Knudtson, A Studt� lAJl Effect .2t Weight 
Tra1n1ne; w Jumping E11r21,,, .2A lAa Jumping Ability � i.11:1 
Basketball P1aYera. Unpublished Master or Arte Thea1a, p. 10, 
State University of Iowa, Iowa City, Iowa, 1957. 
12  
weeks during the regular basketball seas on. The exercises 
were in conJ unction with regular basketball practice. The 
remaining six member■ or the team took part in basketball 
practice only. The chalk jump was used as a measure of Jump­
ing ability. The range or differences in Jumping height from 
initial to tina1 testing tor the players who lifted weights 
varied trom  -1. 5 inches to 2. 5 inches with a mean loss ot 
-0. 1 inch. 'l'he difference trom the initial to the final teat 
tor the basketball players who did not lirt weights amounted 
to -0. 5 to  3.0 inches with a mean gain of 0. 5 inches. No 
level or sign1 :f1 cance was obtained. 18 
The studies by Roberts and Knudtson do not agree with 
a similar study by Garth who also was interested in the effect 
ot weight training on Jumping ability. Garth observed a mean 
gain or nearly three inches with 14 members of a State Uni­
versity of Iowa baske"tball team after a six week period or 
working with weights, as well as practicing baaketball. In  
th1 a study, one individual recorded a gain ot six inches while 
no l osses were recorded. 19 
18John A. Roberts, ! comparison .2t lat. Ettectiveneaa 
.2t .b.2 Methods ll Training lm.2A 1AI Jumping Abilitv .2t 
Baaketball fl111r1, Unpublished Master ot Arts Thesis, State 
University ot Iowa , Iowa City, Iowa ,  1956. 
19R1cbard Garth, A Study .2t 1Al Effect .21: Weight 
Training RA � Jumping @111ty .2t Baagetba11 Plaxera, unpub-
11 ahed Maater or Arts 'l'hesia, p. 11, State University ot Iowa, 
Iowa· City, Iowa, 1954. 
13 
In connection with basketball,  Clifton was interested 
in seeing if a period of weight training, as a part of the 
regular basketball practice, had any influence on accuracy 
of field goal shooting. He concluded that weight training 
does not make an individual less accurate in shooting fi eld 
goals. 20 
The previous studies would indicate that weight train-
ing is beneficial when increases of muscle girth, strength, 
power and speed ot movement are desired. 
Four different programs were observed by Capen to 
determine which was the best program for the development or 
strength. In Program I the subjects performed 8 to 15 ex­
ecutions of an exercise and in Program II 5 to 6 executions. 
·� 
Frogram III utilized a 5 execution program doing three sets 
of each exercise with as many executions as possible during 
the 2nd and 3rd sets. When gain in strength was sufficient 
to allow 5 executions to be accomplished during each or the 
three sets , a new 5 execution maximum was determined. �ro­
gram IV selected a weight in which only 1 execution of an 
exercise could be performed. Strength tests were admin­
istered at the beginning and at the conclusion of the train­
ing period by use of a manvometer. The results indicated 
that the mean gain in strength from each of the four programs 
20:Robert Lou Clifton, Ettecta £1. Weight Training .lm2'l 
Accw;:1cy 1n Shooting Field Goa1s 1n Basketball, Unpublished 
Master of Arts Thesis , p. 10, St University ot Iowa , Iowa 
City, Iowa , 1955 . 
1 3 4 3 1 3 
14 
was almost equal . Program IV showed the largest increase , 
but it was not signifi cant when compared wi th the pr.ogram 
producing the amalle·st gain. 21 
Walters outlined two programs evaluat ing the effective­
ness or developing strength. In hi e study , 44 sub jects ex­
erci se d  using 10 to 12 executions while  46 subjects used 20 
to 22 executions . The measure _or strength was determined by 
the maximum weight l ifted while performing the two arm curl 
and supine press .  The gains made by  the group using 10 t o  12 
exeoutlone were superior t o  the gains made by the groups using 
the higher number or executions in the two arm ourl . For the 
supine press the 20 to  22 executi on group improved more than 
did the group performing 10 to 12. exeoutions. 22 
. - --r  
In reviewing the literature , it seemed that more re-
search has been done on weight tra1nins within the past eev­
era1 years than ever -before. Most or the studie s have in­
dicated that a peri od or weight training increases muscular 
strength and power , with no decrease in co-ordination �nd 
spe ed ot movement. 
21Edward I .  Capen, A Study At � Program1 Sl.t. Heav1 
Re@1BM!:D9t Exerc1s9a 
.t.21: .Yl!. �evelopmen� .Rl. Muscular Strengta, Unpublished Doctor s Dissertation,  p .  l ,  State University of 
Iowa, Iowa City, I owa , 1954. 
22Bernard R . Walters, %Al. Relative Effectivenes1 .2t li1SA .I.DSi � Repet1t1ons 1D w,1g1g Training ·111rc1se1 .sm 
Strength S Endurange .2t � Arml• Unpublished Master or 
Arte Thesi s ,  p .  12 , State Un1vera1ty or I owa , Iowa City, 
I owa , 19-4-9 . 
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CHAPTER III 
PROCEDURF.S 
Source ot Data 
After reviewing the literature, with regard to weight 
training, it was decided to perform an experiment using the 
paral1el group method. Sixty-nine freshmen male students 
enrolled in tour weight training courses and ten members of 
the freshmen basketball squad at South Dakota State College 
were uaed as subjects. The weight training classes were a 
part of the service program in physical education during the 
winter quarter, 1959, at South Dakota State College. 
For purposes of this study Jt was necessary to divide 
the four weight training classes into two groups, each consist­
ing of two classes. The Mccloy Claaei�icat1on Index 123 was 
empl oyed in equating the two groupa. 24 The claas1fication 
index scores o� all possible combinations of two of the four 
clas se s were obtained and the mean and etandard dev1at19n of 
these olaas1ficat1on indices computed. The combination of 
classe a , in which the means and the standard deviations were 
the moat sim11ar , were chosen to torm Group A and Group B 
( Table I ) . 
2�cCloy Clas s1 t1 cat1on Ind'&x I = 20 age ( yr. ) + 6 ht. 
( in. ) + wt. ( 1 b. ) • 
24char1ee H. Mc Cloy, %1•ts G4 ft&aurtmtPt 1n HHJ.:Yl 
� Phvaical Education, 3rd Ed • • p,,.� • Appleton-Century­
Crofte, Incorporated : New York, 1954. 
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The clasaiticat1on index was also employed to match 
individually ten students from weight training Groupe A and 
B with the ten membera of the freshmen basketball squad. To 
do this, the claes1t1eation index of each member or the 
basketball team was determined. A student from either or 
TABLE I .  MEAN AND STANDARD DEVIATION OF THE CLASSIFI CATION 
INDI CES OF SUBJECTS IN GROUP A AND GROUP B 
A (two physical education classes ) 919. 9 
B (two physical education classes) 920. 3 
Standard 
Deviation 
28. 30 
26. 40 
the weight training groupa, whose classification index most 
nearly matched the classification �ndex or one of the basket-
ball players, was added to Group D. After ten subjects who 
most closely satisfied this criterion had been selected, the 
mean and standard deviation were determined. The mean and 
standard deviation ot tqe indices of the members or the bas­
ketball team, referred to as Group C ,  were also computed 
(Table II ) .  
TABLE II . MEAN AND STANDARD DEVIATION OF THE CLASSIFI CATION 
INDICES OF SUBJECTS IN GROUP C AND GROUP D 
Group 
C (basketball team members ) 
D (atudenta matched with 
basketball players) 
- Mean 
� 937 . 1  
- 937 . 1  
Standard 
Deviation 
16. 04 
19.95  
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Exercise Programs 
The following exercises were sele cted to be used dur-
ing the exerci se period tor both Group A and Group B .  
1 .  Curl 
2 . Military Pre ss 
3 .  Forward Rai se 
4 .  Side Raise 
5 . Walking Squat 
The se items were used by .Garth who obtained good re­
sults  in his study on weight training in relation to certain 
power events . 25 A complete descripti on ot each exerci se may 
be round in Appendix A.  
As previ ously mentioned in thi s study , there are di f­
ferences of  opini on concerning the number of exe cuti ons with 
which weight training exercises ar.e to be performed .  For 
. -It 
purposes  or this study it was de cided to use the two programs 
over whi ch much or the controversy centers . 26 These programs 
were as  tollowa , 
Program I - 10 to 13 executi ons  - The curl , military 
pre s s ,  f orward rai se , side raise and walking squat were per-, . 
formed with weights so  heavy that only 10 executions could be 
performed by e ach individual . When 13  executi ons could be 
performed with thi s weight , 5 to 10 p ounds were added . 
Program II  - 5 to 8 exe cutions - The same exerci se s as 
in Program I were used . In thi s program, the weights used 
25Garth, .22• .QU. , p . 5 .  
2�urray and Karpovi oh ,  ..QR. � • •  p .  38 • 
. ,�. 
Figure 1. Sub ject Beginning to S at on hie Rear Heel  
While Performing the Walking Squat Exercise 
18 
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were of  such a q,�� tity that only 5 exe cutions coul j be · per­
formed by each 1n: �v1dual . When this weight could be li fted 
8 times, more wei ght was added . 
Training Procedure s 
Group A waa composed of a total of 32 student s from 
two weight train.be classe s .  Thi e group performed the weight 
training exercise a ,  using Program I ,  two time s a week for a 
period or eight veeks .  
Group B totaled 37 students from two weight training 
clas ses  who perfc:--Jled the weight training exerci se s ,  ut ili z­
ing Program II , tvo time s a week ov_:er an eight week peri od .  
Group C c �sisted o f  the 1 0  members o f  the f�eshmen 
basketball squad . This group did not li ft weight s , but t ook 
part in the routi::.e of their regular basketball pra ct i ce .  
The purpose of G�oup C was t o  study the effe ct of ba sketball 
training on Jump l.!ld reach and to compare the se re sul ts  with 
thos e  obtained by a group of weight trainers . 
Grocy D c �si sted of the 10 students from Group A and 
Group B whose  cl�= si ficati on indice s most nearly mat ched 
those of the 1nd1rtdual s in Group Q .  Six of the st�dent s 1n 
this group took part in the regular training and te sting pro-
gram of Group B l.!ld four took part in the training a.nd te st-
ing progru of Group A .  Jump and �each score s of  Group C 
. :r* were compared w1 th those of  Group D .  
T� eting Procedures  
To  obtain the data �or this study eight te st s were 
administered as  follows : 
,Iest s !-2 Group A W  Group � 
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Teets  used to measure variation in mus cl e  development : 
1 .  Girth of  right biceps 
2 .  Girth of right calf 
Te ets used as a mea sure of explosive f orce or power : 27 
1 .  Jump and reach 
2 .  Standing broad Jump 
3 .  Medicine ball put 
4 .  Standing high Jump 
Tests  used to measure ach1eveDFent in s trength and 
endurance  from weight training : 
1 .  Curl achievemen t  
2 .  Military pre s s  achievement 
1U1 1.2  Group Q 
Teet to measure Jumping ability 
1 .  Jump and reach 
Test .iQ Group 11 
Test  to measure Jumping ability 
1 .  Jump and reach { as a part 6f the regular testing 
program of Group A and Group B )  • 
A complete  description of each te s t  may be found in 
Appendix B .  
27 Mc Cl oy , .212• .£!..!e.. , p. 66 . 
- �� 
Figure 2. Using the Gulick Tape to Measure 
the Biceps or the Subject 
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Figure 3 .  Gulick Tape Being Used to Measure 
the Calt Girth Of the Sub ject 
22 
IU1 Periods 
ill testing was admini stered by the author who al so 
served as instructor and director of the weight training 
programs of  Groupe A ,  B ,  and D .  
23 
The te sts were administered at the beginning , "middle 11 
and end of the training peri od . 
The first two class meetings during the winter quarter 
were designated as initial te st peri od s  for Group A and Group 
B. The fi rst meeting was u sed . to obtain the age , height and 
weight as well a s  the girth of the biceps and calf of all the 
wei ght t raining subjects. 
The se cond class peri od was de�oted to administering 
. ..:· .. .-
the Jump and reach, the standing broad jump , the medicine ball 
put , and the standing hi� Jump in that order. Thi a pattern 
was also followed for the "middle 11 and for the final te at. 
The achievement score ot the individuals in Group A 
and Group B was obtained from the re sults or the curl  and 
military press exerci ses on the beginning , *'middle "  and 
final training days. 
As has been mentioned, Group C was tested initially on 
the third meeting of the freshmen bae�etball team in the fall 
quarter , 1958. The age , height , we1sl}t and the Jump and 
reach scores of the members of the team were obtained at that 
time. These scores for Group C were a a1n recorded during 
the "middle " and the final test periods. 
. 
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Figure 5.  SubJect •Putting" the Ball During the 
Performance ot the Me41c1ne Ball Put Teat 
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CHAPTER IV 
'!REATMENT AND ANALYSIS OF DATA 
The ba1ic  purpose or this study was to compare two 
di fferent programs o f  weight training as  to their e ttect  on 
the development ot exploaive force. Observations were also 
made on cha.nse a in muscle development and variations in the 
strength and endurance of the subjects. 
Another purpose ot this 1iudy was to c ompare the 
effect of basketball practi ce with the e ffe ct  or weight 
training on Jumping ability. 
Differences in Test Scores Within F.a.ch Group 
Computati ons  tor Gr(?UPB A, B, C and D were first made 
separately to ahow the di tterence a between the meana obtained 
trom the initial and Nlliddle • acore a ,  the "middle N and final 
scores,  and the ini tial and final scores or the vari ous teata. 
'l'heae di fference s weN then teated tor aignifi canee at the 
five per cent and one per cent level or confidence and the 
null hypothesis applied in each case . 
The experimental design employed was the " single group " 
method in  which the di fference between eans was computed from 
the raw scores or the same teats admini stered to the same 
group at different tiaea .  Because the our groups used in 
thi s study were small ,  the "difference method" described by 
Garrett waa employed in determining the critical ratio (�) 
for each test. 28 
Group A 
27 
The e trect or an eight week period of weight training, 
using 10 to 13 executions, was determtned by computing the 
difterence between means of the scores obtained from the 
initial , "middle u and final tests administered to 32 subjects 
and by determining the significance or these difference ■ •  
With 31 degrees of :freedom . { N-1) , the ,1-value tor 
significance at the five per c ent level or confidence was 
1.70 and tor signi ficance at the one per- cent level was 
" -t  
2. 46. 29 
In Table III will be round the results obtained from 
this Group after the first four weeks of weight training. A 
gain in biceps girth ot one- fifth of an inch and a decrease 
ot one-eighth of an inch in the size or the calf were ob­
tained. Both of these changes were significant at the one 
per cent level as may be seen from the .1-valuea of 4. 84 and 
3. 25  respe ctively. The Jump and reach increase or two-fifths 
or an inch and the rune and seven- eighth� inchea increase in 
28Henry E. Garrett,  Statiatlcs 1D. '"Paychologx .fm4 1£­
ucaM1on, 5th Ed. , p. 227 ,  Longmane, Gre en and Company: New 
York , 1958. 
291b14. ,  p. 449 • 
TABLE I I I .  DIFFiREN CES BE TWEEN THE MEANS , STANDARD ERROR 
THE DIFFERENCF.5 AND CRITICAL RA TIOO COMPUTED FROM 
INITIAL AND feMIDDLE " TEST SCORES FOR GROUP A 
Ill� it1m M1 
M2 Di ffM o-Diff 
Bi ceps girth 12 . 58 12. 80 0. 22 0. 049 4 . 48  
Calf girth 14. 75 14. 62 -0. 13 0.040 3. 25 
Jump and reach 19. 44  19.85  o. 41 0. 187 2. 19 
Standing broad 
Jump 81 . 84 84.16 2 . 31 0 . 887 2. 60 , , 
Standing high 
jump 37. 87 37 . 78 -0.09 0. 390 0 . 23 
Medi cine ball 
put 407 .69 417. 53 9"� 84 4. 765 2. 06 
Curl a chievement 332. 03 408. 59 76. 5� , . , · · 17 .l 73 4. 45 
Military press 
·- 536 . 56 achievement 472 . 50 64.06 21.615 2. 96 
28 
OF 
the medicine ball put indicated gains in power whi ch were 
significant at the five per cent level or confidence. The 
standing broad jump score improved two and one-third inches. 
With a 1-value of  2 .60 �or the di fference, the null hypo­
thesis was rejected  at the one per cent level and the im­
provement assumed to be · real. Strength and endurance were 
al so increased during .the first four w•eka or weight train­
ing , as measured by the curl and military press achievement 
scores. The ,1-vaiues o� 4.45 and 2 . 9Q � respectively, indi­
cate signi fi cance at the one per cent level .  
29 
The effects of the _ final tour week■ of weight train­
ing for Group A are revealed in Table IV. During thia part 
of the training period the biceps grew almoat one-third of 
an inch in aize with the increase being significant at the 
one per cent level. There was no significant change in the 
girth of the calf. Only two ot the four teat scores for 
power, the jump and reach and the standing high Jump, in• 
dicated significant gains during the last half or the train­
ing period. The Jump and reach score improved more than one­
halt or an inch and the standing high Jump score increased 
more than one and one-halt inch. Both or these increases 
TABLE IV. DIFFERENCES BETWEEN THE MEANS , STANDARD mROR OF 
THE DIFFiRENCES, AND CRITICAL RATIOS CCXPUTED ffi(l,f 
11MID�LE" AND FINAL TEST SCORES FOR GROUP A 
� M:, Diftx OJ>1rr 
2:111� I 1'111 
Biceps girth 12.ao 13. 09 0 . 29 0.0:,1 9. :,5 
Calf girth 14. 62 1-4.69 0. 06 0.047 1. 27 
Jump and reach 19. 85 20. 40 0. 55 0. 206 2. 66 
Sta.nding broad 
84. 16 85. 06 0. 869 Jump 0. 90 1. 03 
Standing high 
37.78 o.,ao 4. 18 Jump :,9.:,7 1. 59 
Medi cine ball 
put, 417. 53 422. 53 s. oo 3.606 1. :,8 
CUrl achieTement 408. 59 451. 09 4� ?° 13. 970 3. 04 
Military press 
536. 56 sn.s1 18.071 achievement 35. :,1 1 .95 
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were 11gn1f1cant, with the_ null hypotheaia rejected at the one 
per cent level of confidence. The curl achievement score also 
increased. The 1-value ot 3. 04 indicated a1gn1t1cance at the 
one per cent l evel. The gain in the m111tary press achieve­
ment score during the last four weeks of the training period 
was significant at the five per cent level (!-value of 1 .95 ) .  
Again the null hypothesis had to be rejected and the differ­
ence assumed to be real. 
The over-all changes in test scores resulting from the 
performance or the 10 to 13 execution program ror eight weeks 
are shown in Table v. The average gains ot the size of the 
biceps or the subjects in thia · group amounted to approximately 
one-hal f' of an inch. An increase of almost· 'one inch was noted 
in Jump and reach ability �d one and one-half inches in 
standing high Jump performance, following the eight weeka of 
training. There was an improvement in the standing broad 
jump aoore of almost three and one-fourth inches. Also, a■ 
shown in Table V, the subjects in Group A could put the medi­
cine ball , after the eight weeks of weight training, more 
than f'ourteen and three-quarter inches further than at the 
beginning of the training period. In the teat tor power, 
• with 1•valuea ranging from 3. 11 tor the edicine ball put to 
6. 31 tor the jump and reach, the null hypothesi s  vas rejected 
at the one per cent level and a true 1m ovement in explosive 
toroe was recognized. There were also significant gains re­
corded tor atrength and endurance ot the subJecta in this 
31 
TABLE V. DIFFEREN CES  BETWEEN THE MEANS , STANDARD ERROR OF 
THE DIFFERENCES , AND CRITI CAL RATICS CCIIPUTED PROM 
INITIAL AND FINAL TEST BCCRES FOR GROUP A 
M1 M3 Di:f fM Obi :rr t 
Test Item 
Bi ceps girth 1 2. 58  13. 09 0. 51 0. 061 8 . 36 
C&lf girth 14. 75 14. 69 -0. 06 0 . 056 1. 07 
Jump and reach 19. 44 20. 40 0. 96 0.152 6. 31 
Standing broad 
81. 84 85. 06 0. 855 jump . .  3 . 21 3 .75 
Standing high 
37. 87 jump 39. 37 1 . 50 o . 403 3. 72 
Medi cine ball 
put 407. 69 422. 53 14: 84 4. 767 3. 11 
Curl achievement 322. 03 451. 09 119. 06 ., . , . -•··19. 515 6 . 10 
Military press 
- 571. 87 achievement 472. 50 99. 37 23 .112 4. 29 
Group. In all the testa , except the one tor the calf girth ,. 
the gains tor Group A were significant at the one per cent 
level . There was no signi ficant change in the girth of the 
calf ,  as  the obtained 1-value of 1. 07 was bel ow that neces­
sary for aign1 t1 cance at the tive per cent level ot confi­
dence . The null hypothe si s was therefore accepted at this 
· level . 
Group �  
Data was obtained trom the :,6 students in Group B. 
Di fference s between means and their s1gni t1cance , whi ch 
32 
re sulted from a 5 to 8 ex�cut1on weight training program for 
eight weeks, were then computed. 
With 35 degrees or freedom (B-1 ), the 1-value for the 
five per cent level of confidence was 1.69 and for the one 
per cent level 2. 44. 30 
In thia Group there was only one significant change in 
power during the first half of the training period (Table VI) . 
This gain occurred in the standing broad Jump. The one and 
.. 
five-eighths inch improvement in the jump was recognized as a 
TABLE VI .  DIFFERENCE BETWEEN THE MEANS , STANDARD ERR CR OF 
THE DIFFERENCES ,  AND CRI TI CAL  RATI OO COMFUTED FROM 
INITIAL AND "MIDDLE" TF.ST SCORES FOR GROUP B 
Test Item 
t 
Bi ceps girth 12. 56 12. 72 0. 16 0. 039 4. 10 
Calf girth 14. 26 lA. 41 0.15 0.052 2. 88 
Jump and reach 19. 05 19. 04 -0. 01 0. 164 o. 06 
Standing broad 
Jump 84. 91 86. 52 1. 61 o. 848 1. 89 
Standing high 
Jump 38. 42 39. 25 0. 8 3 0. 541 1. 53 
Medicine ball 
put 415. 58 420. 30 4.72 4. 811 0.98 
purl achievement 256. 39 337. 92 81. � 17. 538 4. 58 
Military press 
achievement 345. 28 394. 58 49. 30 22. 515 2. 18 
3°oarrett, Jm• �. ,  p. 449. 
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true gain, as the null hypothesis was rejected at the tive 
per cent level. The girth or both the biceps and the calt 
increased more than one-eighth of an inch between the initial 
and "middle" testing. The 1-valuea ot 4. 10 and 2. 88 respec­
tively, indicated gains significant at the one per cent 
leve l . Gains also resulted in the scores of the curl and 
military press achievement during the first tour weeks ot the 
training period. These gains were significant at the one per 
cent and the five per cent levels o.r confidence, respectively 
(!-values or 4. 58 and 2. 18) .  
Table VII refers to the change between "middle M and 
final scores resulting trom the last f1our weeks or training 
.../ 
TABLE VII. DI FFEREN CES  BETWEEN THE MEANS·� , STANDARD ERRCE OF 
THE DIFFERENCF.8 , AND CRITICAL RATICS COMPUTED PROM 
"MIDDLE " AND FI� TEST SCORES FOR GROUP B 
Test Item 
Biceps girth 
Calf girth 
Jump and reach 
Standing broad 
Jump 
Standing high 
Jump 
Medi cine ball put 
12. 72 
14. 41 
19 . 04 
86. 52 
39 . 25 
420 . 30  
12. 91 
14. 49 
19. 66 
85 . 58 
41 . 33 
.\.18 . 52 
0.19 
0. 08 
0.6 2  
-(? . 94 
� - 08 
-1 . 77 
<rn1rr 
0. 040 
0.053 
0 . 161 
0 . 778 
0 . 606 
:, . 935 
t 
4. 73 
1 . 50 
3 . 85 
1 . 20 
Curl achievement 337 .9 2 317 . 50 -20 . 41 18 . 526 1 . 10 
Military press 
achievement 394. 58 409 . 86 15. 27 17 . 378 o .88 
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with weights tor Group B. Improvements of one-fifth of an 
inch in the biceps girth, five eighths ot an inch in the 
jump and reach, and more than two inches in the standing 
high Jump were obtained. In each of these tests, the 1-val­
ue was above 2 .44. The null hypothesis was rejected at the 
one per cent l evel and the improvement accepted as real. No 
significant changes resu1ted in the other items. 
Computations of the differences resulting from the 
scores of the initial and final testing tor Group B are 
shown in Table VIII. A significant increase in bi ceps girth 
of one-third of an inch and almost on�-quarter or an inch in 
TABLE VI II. DIFFERENCES BETWEEN THE . MEANS , STANDARD ERROR 
OF THE DIFFERENCF.8 , AND CRITICAL RATIOS CCHPUTED FRCM 
INITIAL AND FINAL TEST SCOR.ES FOR GROUP B 
M1 M3 Dittx 0-Di ff 
Test Item 
Biceps girth 12. 56 12. 91 0. 35 0. 051 6. 86 
Calf girth 14. 26 14. 49 0. 23 0. 046 5. 00 
Jump and reach 19. 05 19. 66 0. 61 0. 183 3. 33 
Standing broad 
84. 91 85 . 58 Jump o. 66 1. 075 0.61 
Standing high 
Jump 38. 42 41. 33 2. 91 o . 658 4. 27 
· Medi cine ball 
put 415. 58 418. 52 2 . 94 4. 960  0. 59 
Curl a chievement 256. 39 317. 50 ,. ll 15. 711 3. 25 
M111 tary press 
achievement 345. 28 409. 86 64. 58 23. 275 2. 77 
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calf girth were observed .tor this Group, which used the 5 to 
8 execution program tor the eight week period. In the tests 
for power, improvements ot more than one-halr or an inch in 
the jump and reach score and almost three inches in the stand­
ing high Jump score resulted. The respective 1-values or 3. 33 
and 4. 27 were higher than the 2. 44 1-value necessary tor sig­
nificance at the one per cent level of confidence. The !­
values ror the standing broad jump and the medicine ball put 
were below the 1-value of 1. 69 necessary tor aignifioance at 
the five per cent level or confidence. The null hypothesis 
was accepted at that level, and it was assumed that no real 
change occurred in the scores of these tests of power. The 
strength and endurance scores, which represented curl and mil­
itary press achievement, w�re also significantly higher at the 
conclusion or the training period than they were at the begin­
ning. In all the tests, except the atanding broad JUJIP and 
the medicine ball put, the gains from the beginning- to the 
end or the eight week period were significant at the one per 
cent l evel for Group B. 
Group � 
The difference between the means or the jump and reach 
scores were computed trom the data obtained trom the raw scores 
of the 10 basketball player• and these  differences teated tor 
significance. With nine degree• or r eedom (N-1) , a 1-value 
of 1. 83 revealed signiticance at the five per cent level . or 
confidence while 2. 82 was necessary at the one per cent 
leve1. 31 
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A study or Table IX indicates that a one and one­
eig.hth inch gain in Jumping ability, significant at the five 
per cent level, occurred during the first tour weeks ot bas­
ketball practice .  However 1 t may be seen from Table X that 
TABLE IX. DIFFERENCES BETWEEN THE MEANS, STANDARD ERRCR OF 
THE DIFFEREN CES, AND CRITICAL RATIOS C<:Ja>U'l'ED FROM 
THE INITIAL AND "MIDDLE" JUMP AND REACH SCORES 
Group C 
Group D 
Fat GROUP C AND GROUP D 
21.80 
21. 67 
22. 82 1. 12 
21. 20 -o. 47 
Ob1r:r t 
0. 547 2.04 
0. 278 1. 68 
there was no improvement in Jumping height during the final 
tour weeks or training. In Table XI we see that with a 
TABLE X. DIFFIBENCES BETWEEN THE MEANS, STANDARD ERROR OF 
THE DIFFmENCES , AND CRITICAL RATIOS COMPUTED FR<>i 
THE "MIDDLE" AND FINAL JUMP AND REACH SCORES 
FOR GROUP C AND GROUF D 
M2 M3 Di ffM Obi :rr t 
Group C 2 2. 82 22.75 -o . o  0. 528 0.13 
Group D 21. 20 22. 00 0.80 0. 407 1. 96 
31 Garrett , .,22 • .Qll. , p .  "49 . 
' ' 
I ' 
I l 
1 '  
I '  
I 
� 
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1-value of  1. 65  the null_ hypothesi s must  be accepted at the 
five per cent level . Therefore no rea1 change in Jumping 
height occurred for the over-all eight week peri od ot basket­
ball practi ce .  
Group � 
To  determine the effect of eight weeks ot weight train­
ing on J umping abili ty, the data trom the 10 weight training 
sub jects ,  who had been matched with the basketball players , 
were c omputed to  show the di fferences between the mean■ or 
the jump and reach score s from the beginning to  the end or 
the training peri od . These di fferences were then te sted for 
signifi cance .  With nine degrees of freedom ( N-1 ) ,  the 1-
value at the five per cent level was 1 . 8 3 and at the one per 
cent level or confidence was 2 .82 . 32 
I t may al so  be seen �y studying Table IX that there waa 
no a1gn1 f'1 cant change in the Jumping abili ty ot the weight · 
TABLE XI. DIFFERENCES BETWEEN THE MEANS, STANDARD ERROR OF 
THE DIFFEREN CES, AND CRITICAL RATIOS C CMPUTED FROM 
THE INITIAL AND FINAL JUMP AND REACH SCORES 
Group C 
Group D 
FOR GROUP C AND GROUP D 
21 . 80 
21.67 
22. 75 
22 . 00 
Di�tM 
95 
0 . 32 
0-Di f:f t 
0. 575 1.65 
0. 376 0. 85 
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trainers during the fi rst tour weeks or  lifting weights .  
Table X indi cates that the final tour weeks o r  training 
re sulted in more than a three- fourths of an inch gain in 
Jumping height , signi fi cant at the five per cent level . 
However, for the total eight weeks of _ training , the obtained 
1-value ot 0 . 85 waa tar below the 1 . 83 ne cessary tor aigni• 
fi cance at the five per cent l evel ( Table XI ) .  The null 
hypothesis was therefore accepted at this level indicating 
that no real change in Jumping ability occurred tor this 
Group during the eight week period . 
Differences in Teet Score s BetlCeen Groups 
To determine which group , if any , improved the most,  
the difference s between the - means obtained from the various 
measurements  in the initial and the final tests  administered 
t o  Group A were compared with the difference • between the 
means obtained from the same measurements in the initial and 
the final tests admini stered to Group B .  The di fferences in 
improvements between the two Groups were then tested for 
signifi cance at the five per cent and the one per cent level 
of confidence , and the null hypothesis applied in each 
instance . 
Group A .EW Group � 
. ?  
The experimental design uaed here� waa the correlated 
( equivalent ) group method in which the same te ats were 
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admini stered to  two groups mat ched ror mean and standard 
devi ation on the basi s of their classi fi cation indi ces.  The 
formula a s  stated by Garrett was employed to determine the 
cri ti cal ratio ( t ) tor each test . 33 
Wi th 66 degree s  or freedom ( N-1 or Group A +  N-1 of 
Group B ) , a !-value of 2 . 00 was ne cessary tor significance 
at the five per cent level and 2 .65 at the one per cent level 
ot c onfidence . 34 
In Table XII  we see the result s  obtained from the 5 to 
8 exe cuti on program of  Group B compared with the results  ob­
tained from the 10 t o  13 exe cution program or Group A. Thi e 
table indi cate s that one program produced signi fi cantly better 
re sult s  than the other program in only . - three or the eight 
test s .  For the Jump and rea ch , the standing high Jump , the 
standing broad jump and the medi cine ball put , the 1-values 
tor the di fferences or improvement between Group A and Group 
B were l ower than 2 . 00 ,  whi ch was ne ces sary tor signi ti cance 
at the five per cent level of  confidence . The null hypothe si s 
was the refore accepted at thi s level and i t  appeared that it  
made no real difference whether the 5 to  8 exe cution program 
or the 10  to 13 exe cuti on program waa uaed for the devel opment 
ot power . The sub je ct s  in Group A,  however, had a slightly 
higher increase in si ze or bi ceps than did those in Group B. 
'' 2 Garrett , _sm. Ja,1. ,  p .  JO . 
34�. , p . 449 . 
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Thi a d i fference of one-eiS1:tth or an inch was • signi fi cant at 
the five per cent level . Di fferences in cal f girth, signi­
fi cant at the one per cent level , favored Group B whi ch in­
creased the si ze almost one-third or an inch more than Group 
A. The gains in curl achievement were higher for Group A ,  
TABLE XII. DIFFmENCES BETWEEN THE MEANS , STANDARD ERROR OF 
THE DIFFERENCES , AND CRITICAL RATIOS COMPUTED FROM 
'!'HE DIFFERENCE BETWEEN INI TIAL AND FINAL TFBT 
SCCRES OF GROUP A AND GROUP B 
(Mea�1Di ff (Me�2Di ff 
DitfMD 
Obirt t 
?1s� it1m Group A )  
Group B )  (M1-M2) 
Bi cep·s girth 0. 51 0. 35 0. 16 0 . 010 2. 28 
Calf girth -0. 06 0. 23 -o 29 0 . 010 4. 14 
Jump and reach 0. 96 0. 61 0. 35 0. 230 1. 51 
Standing broad 
- o. 66 Jump 3. 21 2. 55 1. 300 1.96 
Standing high 
Jump 1. 50 2. 91 -1. 41 0. 762 1. 85 
Medicine ball 
put 14. 84 2. 94 11.90 6. 750 1. 76 
Curl achievement 119. 06 61. 11 57. 95 25.080 2. 31 
Military press 
64. 58 achi evement 99. 37 34. 79 31. 490 1. 10 
the di fference being signi fi cant at the r ve per cent level 
or confidence . However, one program was not signifi cantly 
better than the other program for militarz press achievement. 
The 1-value of 1.96 for the di fference in improvement in 
standing broad jump for the two Groups was slightly below 
{ 
l h  
,/ 
I 
;j 
the l-value of 2.00 ne ce ssary for signi fi cance at the five 
per cent level of confidence. 
Group � W Group � 
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The experimental de sign used he re was the correlated 
group method in which the same tests were admini stered to 
two groups mat ched by pairs . 35 Because both groups were 
small , the .. di fference method" was applied as suggested  by 
Garrett. 36 
There were 18 degrees of freedom (Group C ,  N-1 + Group 
D ,  N-1 ) , re sulting in a 1-value of 2 . 10 nece s sary for signi­
fi cance at the five per cent level and·� 2. 88 at the one per 
cent level of conf1dence. 37 
As shown in Table XI I I ,  the i mprovement of almost one 
inch in the jumping ability of the 10 fre shmen basketball 
TABLE XIII. DIFFERENCES BETWEEN THE MEANS , STANDARD ERRCR OF 
THE DIFFERENCES , AND CRITI CAL  RATIOO CCMPU'l'ED FROM 
THE DIFFERENCES BETWEEN INI TIAL AND FINAL JUMP 
AND REACH SCORES · OF GROUP C AND GROUP D 
Test Item 
Jump and reach 
M1 ( Mean Diff 
Group C 
M2 
( Mean Diff 
Group D )  
Di ff MD 
( M1-M2 ) 
Ob1rr 
( Group C and Group D ) 0. 95 0. 32 0. 63 0. 689 0. 91 
35oarrett , 9.2. ,a!. ,  p. 228 . ,, 
36.ll2ll. , p.  227. 
37l,W. ,  p. 449 
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players was not signi fi cantly better than the improvement of 
one-third of  an inch for the 10 weight trainers . The 1-value 
obtained , of 0 . 91 was considerably bel ow the !-value of 2. 10 
necessary for signi fi cance at the five per cent level . The 
null hypothe si s was therefore accepted at thi s level. 
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· CHAPTER V 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary 
The maj or purpose of  thi s study was to determine the 
e ffe ct of two weight training programs on the explosive 
force { power ) or the sub je ct s .  One program consi sted of 
weight li fting exerci se s in whi ch 5 to  8 exe cuti ons were 
employed and the other program in whi ch 10 to  13  exe cuti ons 
were ut111 zed. The exerci se s were the same in both instances 
and were aimed at developing the strength of the leg and 
shoulder area. 
Other purposes of thi s study were to determine the 
e ffe ct of  the two programs on the development of  the bi ceps 
and the calf ,  to measure achievement in the military press 
and curl exercises, and to compare weight training and bas­
ketball  practi ce as exerci se programs for the improvement of  
jumping ability. 
Sub je cts in this study were members of four weight 
training classes and or the fre shmen baeketball squad at 
South Dakota State College . Four groups  were used as sub j e cta c 
Group A consi sted or 32 weight trainers ; Group B , 36 weight 
trai�era ; Group C ,  10 basketball players ; and Group D ,  10 
weight trainers who were also  members or  Groupe A and B and 
who were matched individually with the 10 basketball players 
in Group c. 
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The training sessions ror the weight training subjects 
were held every Tuesday and Thursday, ror eight weeks during 
the winter quarter and ror the basketball team, every Monday 
through Friday for the first eight weeks or practice. 
Te sts, to measure power, arm _ and leg girths, and mus­
cular strength and endurance were administered to Group A and 
Group B at the beginning, "middle" and end or the traini ng 
periods. Group C was administered a teat for jumping ability 
at the beginning, "middle "  and end or its training periOd. 
The data was recorded and analyzed _ to determine whether 
expl osive force , girth or biceps and calf, achievement acores, 
and jumping ability were actually increased following the 
training p eriods. Group A was then compared with Group B, 
and Group C was compared llith Group D to see if a difference 
in the s cores of the various tests existed that might be at­
tributed to the method or training. 
Conclusions 
Conclusions resulting from a comparison or the 5 to 8 execution 
program o� Group B and the 10 to 13 execution program of Group 
A are as follows: 
1. There was no a1gn1ficant dit�erenee between the 5 
to 8 execution program and 10 to 13 execution program 1n the 
development or explosive force. 
2 .  The 10 to 13 execution Group improved significantly 
more in biceps girth than did the 5 to 8 execution group. 
3 .  There was a signi fi cantly greater increase in calt 
girth for the 5 to 8 executi on Group than tor the 10 to 13  
execution Group. 
4 .  Improvement in the achievement o r  the curl exer­
cise was signi fi cantly greater for the 10 t o  13 e xe cuti on 
Group. 
A compari son of the weight training group (Group D )  
with the basketball team ( Group C ) , with respect t o  Jumping 
ability , indi cate s the following : 
1. No significant di fference in Jumping height re­
sulted between the groups employing w«t�ght training exercises 
and basketball practi ce . 
The following additional concluai ons are based on data 
trom Group A and Group B. --
1 .  The 5 to  8 and the 10 t o  1 3  exe cution Groupe both 
re corded signi fi cant increases in the girth of their bi ceps · 
during the eight weeks of training. 
2 .  The 10 to 1 3  execution Group had a signi ficant in­
crease in  calf girth as a re sult or the eight week training 
peri od.  
3 .  Group A ,  utili zing the 10 to  1 3  execution pro­
gram, improved signi fi cantly ( al■oat on• inch)  in the Jump 
and reach ;  more than three inches in the standing broad Jump ;  
one and one-half inches in the standing ,.high Jump ;  and more 
than fourteen inches in the medicine ball put , after eight 
weeks or training. 
4. The 5 to  8 execution Group showed a signi ficant 
1aproTement ot more than one-hal� an inch in Jump and reach 
and almost three inches in standing high Jump during the 
training period . 
s .  Both Groups had a e1gn.1f.1 cant improvement 1n mil­
itary pre s s  and curl ach1eTement for the OTer-all period. 
6 . In the biceps girth, jump and reach and standing 
high Jump ,  the gains were signi fi cantly greater ror both 
Groupe during the last four week s or the training sessions 
than during the first four weeks. 
7 . Both the 10 to 13  Group ang 5 to � Group recorded 
larger signi ficant gains for the standing broad jump, the 
curl achievement and the military press achievement , during 
the first half or  the eight weeks , than during the last hal f. 
8.  The 10  to  13  exe cution Group put the medi cine ball 
significantly :further after the first tour week■ or their ex­
ercise program than they d id after the last four week s. 
9. A signi ficant loss in calf girth resul ted from the 
10 to 13 execution program durins the first four weeks of 
training. 
Group C and Group D provided data from which the fol­
lowing conclusions wer.e drawn : 
1. The basketball Group improved their Jumping height 
more during the first four weeks or p �t1 ce than during the 
second tour weeks. 
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2 .  Th• weight trainer■ improved their Jumping ability 
more during the ee eond tour week■ or training than they did 
th• f1rat four week■ • 
Recommendati ons 
Based on experi encea :rrom thi s ■tudy , the following 
re commendati ons are made : 
1 .  That weight training, for the purpose of general 
body development , be offered in the physi cal education program. 
2 .  That weight training be  utili zed a a  a method or 
pre- seaaon conditi oning ror athleti cs ;n whi ch atrenth , mus­
cular endurance and power are important . 
3 .  That either the 5 t o  8 exe cuti on program or the 
10 t o  13 exe cution program - may be used for the development 
of explosive f orce . 
4.  That a similar study be unde rtaken tor a peri od or 
twelve weeks or longer , training three time •  per week . 
5 . That tor further re search in  thi s area the halt  
squat { knee bend ) and ri se-on- toes be  used in  place or the 
walking squat . 
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APPENDICES 
·APPENDIX A 
DESCRIPTION OF THE EXERCISES 
s .  P.  - Starting Position 
R. M .  - Range of Motion 
1. Curl : 
s .  P. - SubJect stood , barbel l  1n front of thigh s ,  
palms forward. 
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R. M. - The barbell was rai sed to che st by flexing 
the elbow s ( folding the forearms against the upper 
arms ) ,  the barbell moving in an arc as the elbows re­
mained at the sides. The barbell was lowered slowly 
to s. P. 
2. Mili tary Pre ss : 
s .  P. - The sub ject stood with the barbell Just in 
front of the shoulders , palms forward. 
R. M. - The barbell ·was pushed upward to arms length 
over the head and lowered  slowly to s .  P. 
3. Forward Rai se : 
s .  P. - Sub ject stood with dumbbells  in hands be side 
thighs , palms inward. 
R. M. - Keeping the elbows locked, the dumbbell s were 
rai sed forward to a position of  about 45 degree s  above 
the level or the shoulders and lowered to s.  P .  
4. Si de Rai se : 
s .  P. - The subject stood , dumbbell s in hands be side 
thighs,  palms inward. 
R. M. - Keeping the elbows l ocked , the dumbbell s were 
rai sed s1deward to a position or about 45 degree s 
above the l evel of the shoulders and lowered to s.  P. 
5. Walking Squats : 
s .  P. - The subject stood with barbells placed on 
shoulders behind neck. 
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R .  M.  - The subj"e ct t ook a step about 24 inche s for­
ward wi th one root and then squat on the rear heel. 
Upon rising , he strode forward with the opposite toot 
and aquat again on the rear heel. Two strides (one 
wi th each toot) , equaled one execution. 
, - . 
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·APPENDIX B 
DESCRIPTION OF TESTS 
Biceps Measurement 
The subject stood and extended his right arm laterally 
away from his body t o  a hori zontal position. With the 
palm facing upward, the subject " clenched" hie fist and 
flexed hi s forearm to  hie upper arm. The - Gulick tape 
measure was then placed around the sub ject ' s  upper arm 
at the apparent greatest circumference as the subject 
was told to tighten his arm muscle as much as possible. 
The measurement was then observed. The tape was moved 
t o  different place s on the upper arm and the large st 
circumference was recorded. 
Cal f  Measurement 
The subje ct sat on a chair wit& his feet flat on the 
floor with the upper leg and the lower leg forming a 
90 degree angle at the knee J oint. The subject was 
instructed to completely relax his leg muscles as the 
Gulick tape was placed around the calf muscle. The 
greatest circumfer�nce was determined by placing the 
tape at various place s on the lower leg and this mea­
surement was recorded. 
Jump and Reach 
A specially constructed measuring device was used 
which consi sted of a 42 inch by 24 inch chalk board 
ruled off horizontally at 1 inch intervals .  A yard­
sti ck, which could be moved up and down was installed 
vertically in the middle of the board. Hooks were 
placed on the back or the chalk board to allow it to 
be placed on a wall so that the bottom of the board 
was approximately 7 feet 6 inche-e from the floor. 
The subject stood erect racing against the wall , 
reached up with the right hand ( f he wae right handed 
or le ft hand if he was le ft handed ) ,  and with the 
fingers extended, pushed the yardstick as high as he 
could reach with the middle finger. Upon lowering hi s 
arm, the subject faced aidewaya �o the wall dire ctly 
under the board. The arm he reached up with was to 
the inside. The subject then wet the. fingers of hie 
inside arm in a cup of  water provided. Assuming a 
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crouched posi tion �  the subj ect Jumped as high as pos­
sible and made a mark at the highest point or the Jump 
with his wet fingers. Three trials were allowed, with 
the highest Jump being recorded. 
Standing Broad Jump 
A line was placed on the floor with tape and the sub­
j e ct st ood wi th his toes against the back or the tape .  
The sub j e ct then Jumped as far forward as possible, 
taking off wi th both feet at the same time .  A mark 
was placed at the point where the heel, or other part 
or the body, landed whi ch was closest t o  the take-off 
tape. The distance from the back o� the tape to the 
point marking the l anding waa then measured .  Three 
trials were allowed , or whi ch the best Jump was re­
corded. 
Standing High Jump 
Two pole vault standards with a; bar were used for this 
te at. The height or the bar wa� placed at 24 inche s 
ror starting purposes. The subject faced the bar 
standing approximately one foot behind i t , midway be­
tween the standards. He then executed a verti cal Jump 
over the bar taking off with both teet simultaneously. 
A Jump was consider�d succees:rul 1�  exe cuted properly 
and the bar remained on the standards. Three attempts 
were allowed to c omplete a euccesa�ul Jump. At the 
complet ion of each succe ssful Jump the bar vas raised 
3 inches. When the subje ct failed to clear the bar · 
once in three successive attempts , he was eliminated. 
The height of the bar at hi e  last succesaful Jump was 
recorded. 
Medi cine Ball Put 
A foul line was placed on the floor wi th tape . The 
subje ct "put" the ei�t pound medi cine ball in the same 
manner aa in - .. putting tt a shot ,  with out stepping over 
the foul line . Two steps were allowed before relea­
sing the ball. The distance :rrom the point of initial 
c ontact or the medi cine ball w1 the fl oor and the 
back of the foul l i ne was measured with the best of 
three tri al s  being re corded. 
curl and Military Press Achievement 
The achievement scores were based on teats in  perfor­
mance of the curl and military Press  exercises on the 
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1n1 tial , "middle •• · and final training days.  The score s 
were obtained by - multiplying the number of executions 
by the weight li fted for each of the two exercises. 
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· APPENDIX C 
RAW SCORES 
Raw S c ores 1n Inche s for Bi cep s Mea surement s 
Group A Group B 
Sub j e c t  
No. ( 1) ( "m u ) ( f) 
SubJect  
No. { 1 )  { Um M , ( f} 
1- 12.63 13.13  13. 50 1- 13 . 1 3 12.Be 13. 00 
2- 11.bt.$ 12. 13 12. 3b 2- 11. 75 12. 00 12. 38 
3- 13. 00 13. 3b 13. 63 3- 12. 63  1 3.00 13. 13 
4- 12.75 13. 13 13. 25 4- 11. 75 12. 00 12. 00 
5- 11. 75 12. 13 12. 1 3  5- 13. 75 1 3. 63 13. 88 
6- 15. 00 15.00 15. 50 6- 11. 88 12. 00 12. 00 
7- 12.00 12. 63 13. 1 3  7- 12. 25 12. 25 1 2. 25 
8- 13. 38 12.88 13. 1 3  8- 12. 50 12.75 13. 13 
9- 13. 88 14.13 14. 38 9- 12. 00 12. 25 12. 25 
10- 12. 50 12. 50 12. 75 10- ; 11. 50 11. 38 11. 50 
11- 13. 25 13. 50 13. 88 11- 12. 25 12. 63  12. 75 
12- 11. 25 11. 63 12. 25 12- 12. 63 12. 13 12. 00 
13- 13. 50 13. 75 14.00 13- 12. 25 12. 50 12. 38 
14- 11. 00 11. 13 11. 38 14- 12. 50 1 2. 75 12. 75 
15- 12. 88 13. 13 13. 38 15- 12. 50 12.75 12.88 
16- 13. 13 13. 25 13. 50 16- 1 3. 25 13. 38 1 3. 38 
17- 13. 50 13. 75 13. 88 17- 1 3. 00 1 2.88 13. 13 
18- 12. 38 12. 50 12. 75 ·- 18- 12. 00 12. 25 12. 38 
19- 12. 25 12. 25 12. 50 19- 12. 88 1 3.00 13. 50 
20- 12. 75 12. 50 12. 75  20- 1 3. 25 13. 50 13. 88 
21- 12. 25 12. 25 12. 38 21- 1 3. 00 13. 25 13. 75 
22- 14. oo 14. 63 15. 38 22- 10. 00 10.25 10. 13 
23- 11 .00 11. 13 11. 13 23- 11. 63  12.00 12.00 
24- 12. 00 12. 38 12. 7 5  24- 14. 13 14.13 1 4.88 
25- 12. 00 12. 25 12. 6 3  25- 11. 88 1 1.88 12 . 38 
26- 12. 25 12. 50 12. 38 26- 14. 00 14. 25 14.75 
27- 12. 75 1 3. 50 13. 75 27- 12. 75 12. 63 13. 00 
28- 11.88 12. 00 12. 25 28- "'12. 00 12. 38 12. 75 
29- 12.75 13. 13 13. 50 29- 11. 75 12.00 12. 13 
30- 12. 50 13. 25 13. 6 3  30- 11. 38 12.00 12. 00 
31- 11. 50 11. 25 11. 88 31- �3. 00 13. 25 13. 75 
32- 13.00 13. 00 13. 25 32- 14. 00 14. 38 14. 25 
33- 12. 88 13. 00 13. 38 
34- 12. 75 12.88 13. 50 
35- · •  3. 50 13.25 13. 50 
36- 13. 88 14. 50 14. 38 
Group A 
SubJect 
No, 
1-
2-
3-
4-
5-
6-
7-
8-
9-
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
Raw Scores 1n Inches for Calf Measurements 
(1) 
15. 50 
13. 13 
14.75 
14. 25 
13.75 
18. 25 
13. 38 
14. 13 
15.00 
14. 25 
15. 25 
13.75 
15. 25 
13. 50 
15. 50 
15. 38 
16.13 
14.75 
14. 25 
14. 63 
14.88 
16.50 
13. 38 
15. 50 
14. 50 
14. 25 
15. 50 
14. 50 
14. 50 
14. 63 
1 3. 25 
16. 00 
c "m ,. ) 
15. 75 
13. 00 
14. 63 
14. 00 
13. 75 
17. 75 
13. 13 
14. 25 
14. 75 
14. 00 
15. 25 
13. 50 
15. 38 
13. 63  
15. 38 
15. 25 
16. 00 
14. 75 
14. 13 
14. 38 
14. 75 
16. 38 
13. 00 
14. 88 
14. 13 
14. 50 
15. 75 
14. 13 
14. 25 
14. 88 
12. 88 
15. 75 
( f) 
15.88 
13. 38 
15. 00 
14. 25 
13. 75 
17. 88 
13. 63 
14. 50 
15. 25 
14.13 
15.00 
13.88 
15. 38 
13.88 
15. 25 
15. 25 
15.88 
14.88 
14. 25 
14. 50 
14. 63  
16. 38 
13. 25 
14. 75 
13.63  
13.88 
16. 1 3  
14. 25 
14. 38 
14. 50 
12. 75 
15. 88 
Group B 
Subje ct 
(1)  No. 
1-
2-
3-· 
4-
5-
6-
7-
8-
9-
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
14. 63 
13.75 
16. 00 
13. 75 
16. 00 
13. 25 
13. 7 5  
14. 00 
14.00 
14. 50 
14.75 
15. 00 
14. 63 
13. 50 
·- 15. 00 
-< 14. 38 
15. 13  
13. 25 
15. 25 
16. 50 
13. 00 
12. 50 
12. 25 
15. 00 
13. 13  
14. 75 
14. 00 
13. 63 
13. 63 
13. 50 
15. 38 
14. 50 
14. 25 
1 3 � 50 
15. 13  
14. 25 
... ;. 
,-;,; . .. 
< "m" l ( f) 
14. 63  14.88 
14.00 14. 13 
16. 13 16. 25 
13. 25 13. 25 
15.88 16. 25 
13. 38 13. 63 
13. 75 13.75 
14. 25 14. 13 
14. 38 14. 25 
13. 63 14. :,8 
15.00 15. 13 
15. 13 14.88 
14.75 14. 38 
14. 00 13.88 
15. 25 14. 75 
14. 38 14. 63 
15.00 15.00 
13. 75 13. 63 
15. 50 15.75 
16.00 17.00 
13. 38 13. 75 
12. 50 12. 38 
12. 50 12. 63 
15. 25 15. 38 
13. 50 13. 25 
15. 13 14.88 
14. 25 14.13 
14. 25 13.88 
13.88 111-. 38 
13. 50 14.00 
15.88 15.75 
15.00 15. 00 
14. 50 14.88 
14. 00 14.00 
14.88 15. 25 
14. 38 14. 50 
61 
62 
Raw Scores 1n · Inches for Jump and Reach 
Group A Group B 
SubJect 
( 1) c "m,. > ( t) 
Subj ect 
(1) c "m" ) ct> No, No, 
1- 18 . 00 19 . 75 19 .75 1- 18 . 75 19 . 00 20 . 25 
2- 16 . 50 17 . 75 17 .00 2-. 17 . 00 11 . 00 18 . 00 
3- 20 . 25 21. 00 21. 25 3- 22 . 50 21 . 75 23. 50 
4- 19 . 50 19 . 50 18 . 75 4- 21. 50 23. 50 23.00 
5- 20 . 75 22. 00 21.00 5- 18 . 00 17 . 50 17 . 50 
6- 15.00 17 . 50 11 . 00 6- 20 . 00 20 . 75 20 . 25 
7- 24. 25 25. 00 24. 75 7- 22 . 00 22. 00 21. 50 
8- 17 . 50 16 . 50 17. 25 8- 14.00 14. 00 14. 00 
9- 18 . 50 18 . 00 19 . 75 9- 19 . 50 19 . 25 18. 75 
10- 18 . 75 19 . 25 20 .00 10- 13. 75 14. 25 15. 25 
11- 19 .75 21. 00 20 .00 11- 18 . 50 17 . 25 19 . 00 
12- 20 . 25 20 . 25 21. 25 12- 21. 50 22 . 50 23.00 
13- 22 . 00 23. 00 21 .75 13- 18 . 50 19 . 75 19 . 75 
14- 18 . 25 20. 25 21.00 14- 16 . 75 16 . 50 15. 75 
15- 20 . 50 19 . 25 20 . 50 15- : 16 . 00 15. 75 11 . 00 
16- 21. 00 21. 25 22 . 50 16- 18 . 00 20. 00 20. 25 
17- 22 . 50 22. 75 24.75 17- 20 . 50 19 . 75 22. 00 
18- 21 . 00 22 . 00 21.75 18- 17 . 50 18 . 00 19 . 25 
19- 23. 50 25. 25 25.00 19- 18 . 25 17 . 25 16 . 75 
20- 19 . 50 19 . 25 20 . 50 20- 21. 50 21. 25 22 .00 
21- 19 . 50 20. 25 21. 50 21- 19 . 50 21. 25 20. 00 
22- 18 . 25 17 . 50 20 . 25 22- 11. 00 10. 00 9 . 75 
23- 18 . 50 19 . 00 19 . 50 ·- 23- 18 . 50 19 . 50 20. 50 
24- 19 . 75 17 . 75 19 .75 24- 21. 00 19 . 50 21. 25 
25- 18 . 00 17. 75 18 .75 25- 21. 00 20. 25 20 . 25 
26- 18 . 75 20 . 00 21.00 26- 17 . 00 17 . 25 17 . 25 
27- 16 . 50 16 . 25 17. 25 27- 20 . 00 20 .00 20 . 00 
28- 17 .75 17 . 50 19 . 50 28- 26 . 50 23. 75 26 . 25 
29- 22 . 00 22. 75 23 . 00 29- 23. 50 23. 25 26 . 00 
30- 19 . 50 21. 50 19 . 00 30- 19 . 25 19 . 25 21. 00 
31- 11 . 00 15. 75 17 . 50 31- 24. 50 24. 50 25. 50 
32- 19 . 25 18 . 75 20 . 50 32- 21. 25 23. 00 24. 25 
33- eo � 50 19 . 75 21. 25 
34- 15. 50 14. 75 14. 50 
35- 20 . 50 20 . 50 21. 00 
36- 2 . 50 12. 00 12. 50 
Raw Scores in Inches 
Group A 
SubJ ect 
( 1 )  ( "ml ( f) No, 
1- 36 36 39 
2- 33 30 36 
3- 42 42 45 
4- 33 36 39 
5- 39 42 42 
6- 30 30 30 
7- 42 42 45 
8- 30 30 30 
9- 36 33 36 
10- 36 36 39 
11- 42 42 45 
12- 39 36 36 
13- 45 42 45 
14- 36 30 33 
15- 39 39 39 
16- 39 39 39 
17- 42 42 42 
18- 39 42 42 
19- 45 42 48 
20- 39 42 45 
21- 42 42 39 
22- 36 36 36 
23- 36 36 39 
24- 39 39 39 
25- 39 39 39 
26- 39 42 39 
27- 33 36 36 
28- 36 36 39 
29- 39 42 42 
30- 36 36 39 
31- 39 36 39 
32- 36 36 39 
for Standing High Jump 
Group B 
Subject 
No, 
1-
2-
3-
4-
5-
6-
7-
8-
9-
10-
11-
12-
13-
14- .. 
15- -t 
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
( 1 )  
42 
39 
39 
39 
39 
42 
39 
30 
39 
33 
33  
42 
39 
36 
33 
36 
42 
36 
42 
48 
42 
24 
42 
39 
42 
30 
39 
45 
48 
33  
48 
51 
39 
33  
30 
30 
c ", .. > 
42 
39 
36 
42 
36 
42 
39 
33 
39 
36 
36 
42 
39 
36 
33 
39 
45 
39 
42 
42 
48 
24 
42 
42 
45 
30 
36 
45 
51 
42 
42 
48 
39 
33 
39 · 
30 
c r> 
42 
39 
39 
42 
39 
42 
39 
39 
39 
36 
36 
39 
36 
33 
33 
39 
45 
39 
42 
54 
51 
24 
45 
45 
42 
33 
42 
51 
51 
48 
54 
54 
45 
36 
42 
33 
64 
Raw Score s 1n Inche s for Standing Broad Jump 
Group A Group B 
Subject 
(1) ( "
m tt 
) Sub j e ct 
No, 'r) No, (1) 
( "
m fl )  ( t) 
1- Bo 86 84 1- 83 85 92 
2- 75 74 76 2- 82 84 85 
3- 81 83 83 3- 90 92 89 
4- 89 92  99 4- 91 94 91 
5- 91 91 91 5- 83 79 82  
6- 74 62 69 6- 83 86 88 
7- 97 104 106 7- 91 91 91 
8- 68 69 66 8- 71 71 59 
9- 76 76 78 9- 81 78 77 
10- 85 87 92 10- 79 77 74 
11- 83 87 88 11- 84 82 89 
12- 81 82 83 12- 87 90 91 
13- 100 106 97 13- 90 93 91. 
14- 76 72 73 14- . .  ; 85 87 82  
15- 81 81 84 15-
-t 71 76 70 
16- 83 86 84 16- 90 94 
88 
17- 83 95 96 17- 83 83 7
5 
18- 87 89 91 18- 82 91 
80 
19- 99 105 100 19- 91 93 
92 
20- 77 71 75 20- 90 100 97 
21- 95 92 99 21- 87 91 95 
22- 66 65 76 22- 53 59 
58 
23- 76 77 76 23- 86 84 
82  
24- 74 80 83 24- 91 90 93  
25- 79 84 79 25- 90 87 
84 
26- 82 89 79 26- 87 88
 84 
27- 75 74 82 27- 94 94 91
 
28- 76 76 76 28- 99 98 95 
29- 95 99 97 29- 91 91 
1.01 
30- 70 85 78 30- 78 83 
82 
31- 83 86 86 31- 95 99 9
5 
32- 82 88 96 32- 106 101 
l-04 
33- 90 88 90 
34- 78 71 73 
35- �· 70 92 96 36- 75 73 75 
65 
Raw Scores 1n · Inches for Medi cine Ball Put 
Group A Group B 
Subje ct 
(1) ( ''m't > 
Sub ject 
c "m" > No, c r> NOL ( 1 )  < r> 
1- 349 391 396 1- 442 413 450 2- 323 343 339 2- 431 414 440 
3- 388 395 407 3- 418 405 403 
4- 456 407 444 4- 417 423 432 5- 377 382 372 5- 396 414 425 6- 400 409 424 6- 398 415 390 7- 426 502 504 7- 461 445 454 8- 336 307 328 8- 404 410 399 9- 512 509 493 9- 409 394 391 10- 434 423 452 10- 321 370 329 11- 472 470 485 11- 336 369 365 12- 398 388 382 12- 420 420 440 
13- 536 540 510 13- 403 420 443 14- 300 3ll:> 305 14- · 2 435 411 416 15- 37b 361 364 15- 390 396 375 16- 445 412 476 lb- 42() 422 403 17- 468 470 468 17- 466 428 421 18- 448 435 460 18- 408 424 417 19- 442 440 458 19- 482 4�8 491 20- 409 403 4J6 20- 444 504 4b6 21- 449 473 463 21- 436 413 441 
22- 444 455 467 22- 293 277 279 
23- 330 363 381 23- 438 386 358 . 24- 374 423 405 24- 384  424 435 25- 420 438 423 25- 324 346 379 26- 359 378 390 26- 432 415 382 
27- 444 475 472 27- 496 452 444 
28- 315 388 408 28- 456 478 440 
29- 472 479 454 29- 391 387 402 
30- 395 394 381 30- 402 404 432 
31- 371 399 374 31- 472 533 474 
32- 376 391 400 32- 570 605 589 
33- .. , 432 422 410 
34- 312 337 327 
35- ..... ;. 426 418 426 
36- 388 449 419 
66 
Raw Scores for Military Press Achievement* 
Group A Group B 
Subject 
( 1 )  c 11m" ) <t> 
SubJect 
(1) No, No. ' "m" )  ( t) 
1- 550 550 650 1- 560 490 450 
2- 330 330 480 2- 240 250 450 
3- 600 600 540 3- 360 540 490 
650 500 715 4- 300 240 ;oo 
5- 450 600 495 5- 300 360 420 
6- 320 600 600 6- 420 480 390 
7- 400 520 550 7- 400 240 325 
8- 400 400 495 8- 150 210 210 
9- 700 700 980 9- 320 385 260 
10- 400 540 450 10- 280 200 200 
11- 540 845 840 11- 320 300 220 
12- 240 390 385 12- 280 300 330 
13- 500 400 550 13- 400 480 420 
14- 250 250 280 14-' 540 350 420 
15- 500 450 440 15� 120 300 420 
16- 480 450 650 16- 320 400 340 
17- 420 700 700 17- 400 640 540 
18- 560 650 605 18- 420 300 420 
19- 400 455 400 19- 300 495 595 
20- 600 550 440 20- Boo 760 880 
21- 420 720 650 21- 240 420 420 
22- 720 900 1045 22- 150 240 120 
23- 330 360 280- 23- 200 405 3()0 . 
24- 600 500 495 24- 225 600 480 
25- 500 540 720 25- 240 270 350 
26- 520 550 650 26- 360 480 455 
27- 550 540 455 27- 500 300 420 
28- 360 400 450 28- 225 450 400 
29- 550 605 715 29- 480 420 350 
30- 520 780 780 30- 280 360 385 
31- 360 315 320 31- 640 630 600 
32- 400 480 495 32- 720 540 665 
33- " 210 280 420 
34- 150 250 350 
35- . 280 300 330 
36- �� 300 540 630 
*S core= number or executions perrorme,Q. X amount or weight li fted 
Group A 
SubJect 
No, 
1-
2-
3-
4-
5-
6-
7-
8-
9-
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
(1) 
360 
360 
520 
480 
300 
320 
390 
390 
400 
200 
450 
175 
440 
210 
400 
280 
550 
240 
210 
360 
320 
420 
180 
360 
440 
280 
280 
210 
320 
330 
150 
300 
Raw Score·s 
c "m 
It ) 
300 
525 
585 
450 
360 
440 
400 
360 
405 
420 
450 
300 
550 
270 
320 
600 
450 
420 
360 
400 
320 
600 
275 
360 
400 
420 
.495 
325 
400 
455 
300 
360 
for Curl Achievement* 
Group B 
< r> 
SubJect 
c "m" l No. (1) ( f) 
360 1- 300 440 300 
750 2- 280 315 450 
660 3- 250 500 300 
600 4- 240 200 280 
420 5- 320 200 300 
550 6- 300 400 220 
495 7- 180 140 210 
350 8- 150 210 210 
550 9- 240 240 270 
350 10- 150 210 105 
495 11- 450 300 385 
330 12- 320 315 350 
495 13- 300 400 360 
280 14- - 350 350 440 
360 15-
-t 
250 400 330 
660 16- 360 360 220 
550 17- 420 360 520 
400 18- 250 300 385 
350 19- 270 400 250 
360 20- 480 560 375 
480 21- 200 440 420 
650 22- 200 300 140 
175 23- 180 210 200 
300 24- 180 350 275 
450 25- 210 280 225 
480 26- 200 400 250 
660 27- 200 320 · 300 
315 28- 150 360 250 
500 29- 160 270 385 
360 30- 280 270 450 
315 31- 240 520 450 
385 32- -,; 350 455 525 
33- 150 2�0 200 
34- 1 50 200 350 
35- � 2ts0 360 330 
36- 240 550 420 
� 
*S core = number of exe cutions pertorme·a ·x amount of weight 
li fted . 
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Group C 
Subject 
No, 
1-
2-
3-
4-
5-
6-
7-
8-
9-
10-
Raw Scores in Inches for Jump and Reach 
(Group C and Group D )  
(1) 
20. 00 
23. 00 
23. 75 
24.50 
24. 50 
20.00 
22. 00 
18. 00 
24 . 75 
17. 50 
< "m .. ) 
21.00 
26. 50 
22.00 
25.00 
26. 50 
20. 50 
21. 00 
20. 50 
24. 75 
20. 50 
Group D 
( f) 
Sub ject 
No, 
23. 50 1-
23. 75 2-
24. 50 3-
24. 00 4-
25. 50 5-
20. 00 6-
20. 00 7-
21. 75 8-
24. 50 9-
20. 00 10-
(1) c "m" > 
19. 50 19. 50 
23. 50 23. 25 
22. 50 21. 75 
22 .00 22. 00 
24. 25 24.25 
19. 50 19. 25 
22. 00 22. 00 
18. 75 19. 00 
26. 50 23. 75 
18. 25 17.25 
.! 
� 
68 
( f) 
18. 75 
26. 00 
23. 50 
21. 50 
24. 75 
20. 50 
21. 75 
20. 25 
26. 25 
16. 75 
Classification Indices* 
Group A Group B 
Subject Sub ject 
No, c,1, No, 
1- 897 1-
2- 910 2-
3- 924 3-
4- 932 4-
5- 842 5-
6- 957 6-
7- 931 7-
8- 884 8-
9- 946 9-
10- 957 10-
11- 954 11-
12- 895 12-
13- 924 13-
14- 903 14-
15- 946 15-
16- 940 16-
17- 932 17-
18- 897 18-
19- 888 19-
20- 928 20-
21- 925 21-
22- 937 22-
23- 901 23-
24- 960 24-
25- 918 25-
26- 885 26-
27- 960 27-
28- 925 28-
29- 907 29-
30- 921 30-
31- 880 31-
32- 941 32-
33-
34-
35-
36-
* C. I. = 20 age ( yr. ) 
C, I,  
960 
924 
945 
925 
939 
898 
931 
932 
887 
868 
929 
931 
905 
887 
919 
903 
939 
903 
939 
975 
902 
8 76 
880-
924 
878 
948 
951 
913 
917 
937 
986 
926 
922 
902 
928 
898 
+ 6 ht. 
Group c 
Subject 
No, 
1-
2..; 
3-
4-
5-
6-
7-
8-
9-
10-
. . 
� 
Group D 
BubJect 
C,I, No, 
932 1-
924 2-
943 3-
926 4-
927 5-
936 6-
959 7-
967 8-
911 9-
945 10-
�;. 
(1n. ) + "!· • { lb . ) 
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C.I. 
932 
917 
945 
931 
931 
928 
974 
960 
913 
939 
